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(Headway Research, Inc.) at a 1000 rpm rate for 60 s. UV-Vis spectra of solutions and thin films were recorded with an Agilent 8453 diode array spectrophotometer.
Fluorescence spectra of films and solutions were recorded on a Jobin Yvon Horiba SPEX Fluorolog fluorimeter (model FL-12, 450 W xenon lamp) using either front-face (films) or right angle detection (solutions). Langmuir-Blodgett experiments were performed using a Nima 102M trough equipped with a fused silica (quartz) window for in situ spectroscopy following previously reported procedures. [4] [5] Langmuir monolayers were spread on a >18 MΩ cm -1 water subphase (purified on a Milipore water purifier) from spectroscopic-grade chloroform solutions of polymers (~1 mg/mL). Solvent was allowed to evaporate 5-10 mins, and the monolayers were mechanically annealed by 5 cycles of compression-decompression before spectroscopic measurements. Absorption spectra of Langmuir monolayers were acquired using a Cary 50 UV-Vis spectrophotometer with fiber optics linking to the air-water interface. Fluorescence spectra of Langmuir monolayers were recorded a Jobin Yvon Horiba SPEX Fluorolog fluorimeter (model FL-12, 450 W xenon lamp) using fiber optics linking to the air-water interface.
Scheme S1: Preparation of Amphiphilic Monomers 4a, b. 
2-Nitro-N-hexadecylbenzenesulfonamide (1b).
To a stirred solution of n- 9, 133.7, 133.0, 131.3, 125.5, 44.1, 32.1, 29.86, 29.85, 29.83, 29.78, 29.70, 29.68, 29.6, 29.5, 29.2, 26.6, 22.9, 14.3 1, 133.9, 133.4, 131.8, 130.6, 124.2, 72.0, 70.60, 70.57, 70.5, 69.7, 59.1, 48.8, 46.7, 31.8, 29.2 (2), 28.1, 26.6, 22.7, 14 134.0, 133.4, 131.8, 130.7, 124.2, 72.0, 70.62, 70.60, 69.7, 59.1, 48.8, 46.7, 32.0,29.8, 29.6, 29.5, 29.3, 28.2, 26.6, 22.8, 14 9, 70.6, 70.49, 70.46, 70.3, 59.0, 50.0, 49.3, 31.8, 30.2, 29.5, 29.2, 27.4, 22.6, 12. 1, 70.8, 70.7, 70.5, 59.2, 50.3, 49.5, 32.1, 30.3, 29.9, 29.8, 29.5, 27.6, 22.9, 14.3 9, 168.8, 144.33, 144.26, 144.2, 144.1, 138.5, 138.3, 137.5, 137.2, 92.8, 92.7, 92.6, 72.1, 72.0, 70.8, 70.73, 70.68, 70.6, 68.9, 68.7, 59.2, 50.0, 48.2, 45.3, 44.5, 32.0, 31.8, 29.5, 29.4, 29.3, 28.6, 27.4, 27.0, 26.7, 22.8, 14.27, 14.25 84, 168.77, 144.33, 144.25, 144.2, 144.1, 138.5, 138.3, 137.5, 137.2, 92.8, 92.7, 92.5, 72.1, 72.0, 70.8, 70.73, 70.67, 70.6, 68.9, 68.7, 59.2, 50.0, 48.2, 45.3, 44.5, 32.0, 29.84, 29.80, 29.65, 29.60, 29.5, 28.6, 27.4, 27.0, 26.7, 22.8 4, 167.3, 166.9, 166.8, 152.9, 152.8, 152.7, 152.6, 123.7, 123.6, 123.2, 123.1, 86.2, 86.0, 85.9, 85.8, 72.00, 71.96, 70.84, 70.81, 70.68, 70.63, 70.60, 70.54, 69.1, 69.0, 68.9, 68.8, 59.2, 48.8, 47.1, 46.2, 46.0, 31.89, 31.86, 29.48, 29.45, 29.34, 29.0, 27.5, 27.0, 22.7, 14 42, 167.37, 166.9, 166.8, 153.0, 152.9, 152.7, 152.6, 123.7, 123.6, 123.2 (2), 86.2, 86.1, 86.0, 85.9, 72.04, 72.00, 70.88, 70.85, 70.70, 70.67, 70.63, 70.57, 69.1 (2), 69.0, 68.9, 59.2, 48.8, 47.2, 46.3, 46.0, 32.0, 29.83, 29.79, 29.74, 29.56, 29.5, 29.0, 27.6, 27.0, 22.8 (N-(3,6,9-trioxadecyl)- 
N-octylethanamide) (6a).
Diiodide 5a 9, 167.8, 167.54, 167.49, 153.8, 153.6, 119.1, 119.0, 118.24, 118.20, 114.73, 114.70, 114.3, 101.2, 101.02, 100.95, 100.82, 100.79, 100.69, 100.65, 100.5, 72.1, 72.0, 70.9, 70.8, 70.74, 70.69, 70.6, 69.51, 69.48, 69.4, 69.3, 69.2, 69.0, 59.21, 59.19, 49.0, 47.1, 46.5, 46.4, 46.1, 31.96, 31.91, 29.52, 29.50, 29.4, 29.1, 27.6, 27.10, 27.05, 23.0, 22.8, 14.27, 14.26, 0.14, 0.12 (N-(3,6,9-trioxadecyl)- 
N-hexadecylethanamide) (6b).
Diiodide 5b 167.60, 167.21, 167.16, 154.0, 153.84, 153.78, 153.6, 118.5, 118.10, 118.07, 113.68, 113.65, 113.40, 113.35, 83.5, 83.44, 83.37, 83.3, 79.7, 79.6, 79.5, 79.4, 72.1, 72.0, 70.9, 70.8, 70.72, 70.69, 70.67, 70.6, 69.30, 69.26, 69.2, 68.6, 68.5, 68.4 62, 167.58, 167.2, 167.1, 154.0, 153.83, 153.77, 153.6, 118.5, 118.09, 118.06, 113.7, 113.6, 113.4, 113.3, 83.5, 83.43, 83.36, 83.3, 79.7, 79.6, 79.5, 79.3, 72.1, 72.0, 70.9, 70.8, 70.71, 70.68, 70.66, 70.6, 69.29, 69.26, 69.2, 68.6, 68.5, 68.3, 68.2, 59.18, 59.16, 48.8, 47.0, 46.3, 46.1, 32.1, 29.9, 29.81, 29.76, 29.7, 29.6, 29.5, 29.0, 27.5, 27.09, 27.07, 22.8, 14.3 
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II. SELF-ASSEMBLY IN LYOTROPIC LC AND SPECTROSCOPY
Preparation of Lyotropic Liquid Crystal Samples
The lyotropic liquid crystal samples were prepared according to literature procedures.
7
Potassium dodecanoate (recrystallized thrice from EtOH) was thoroughly mixed with D 2 O (and with KCl in the case of LLC-2) with the help of a vortex shaker. To this was then added n-decanol, following once more by thoroughly mixing with the help of a vortex shaker. For samples containing polymer P2 or P3 a solution of the polymer in 1-decanol (~1 mg/mL) was used instead of pure 1-decanol. Samples were allowed to settle for a minimum of 24h before taking measurements. The specific compositions of the lyotropic liquid crystal mixtures are presented in Table S1 below. The resulting mixtures are moderately viscous and quasi-transparent / translucent though light scattering.
Polymers P2 and P3 do not precipitate from these mixtures -solid polymer aggregates are visible neither to the naked eye nor to the microscope -and the samples remain highly fluorescent to the naked eye under UV irradiation ( Figure S1 ). 
Measurements with Lyotropic Liquid Crystal Samples
For spectroscopic measurements, due the scattering and highly absorbing nature of the samples, a fused silica (quartz) cell with a narrow optical path (0.1 cm) was used.
Absorption spectra are presented after baseline correction. For LLC samples, fluorescence spectra were recorded by front-face (θ ≃ 22.5˚) detection. Optical textures were obtained form thin films of the LLC samples placed between a microscope slide and a glass coverslip under cross-polarizers. 
